and rabbits. Monkeys, cattle and horses are used in fewer numbers. Domestic pets do not feature prominently.
The animals are used in the development of new medicinal products, as a source of raw material for medicinal products, and as a means of testing of intermediate or final products. The law has long played a prominent role in connexion with the testing of batches of certain productsthose governed under the Therapeutic Substances Acts, 1925 and 1956 . It is expected that this role will be continued and expanded under the Medicines Act, 1968 . The law has also played some part in connexion with the use of animals as sources of raw material, again in the context of the Therapeutic Substances Act, and this part will continue under the Medicines Act. The law as defined in this paper plays little or no part in connexion with the use of animals in the development of new medicinal products. The role of the biochemist in medical research is to describe a pathological situation in chemical terms. Analysis of biological fluids and tissues from a patient may be helpful but the use of a suitable animal model is likely to be more informative. It has the advantage that one can study, in controlled experiments, the nature of the biochemical abnormality as well as the effect of different treatments. Jaundice in the newborn is caused mainly by an inability to form bilirubin glucuronide, due to a deficiency of the enzyme bilirubin glucuronyl transferase (Lathe & Walker 1958) . In hemolytic disease and premature infants this may result in the development of an encephalopathy, known as kernicterus, which is associated with the accumulation of bilirubin in certain areas of the brain (Claireaux 1950) . This situation is also encountered in a mutant strain of rat which was first described by Gunn in 1938. These rats become icteric 6 hours after birth and then remain jaundiced for life. Malloy & Lowenstein (1940) showed that the jaundice was caused by an inability to produce 'direct reacting' (conjugated) bilirubin. Seventeen years later it was established that these animals had an absolute deficiency of the enzyme bilirubin glucuronyl transferase (Lathe & Walker 1958) .
Like the newborn infant the Gunn rat tends to develop neurological abnormalities with kernicterus during the neonatal period; the type of brain damage found is almost identical with that seen in the human infant. The Gunn rat was, therefore, the ideal animal in which to investigate the reason for the tragedy of the prophylactic antibiotic trial in a premature nursery in which it was found that the incidence of kernicterus in the infants receiving sulfisoxazole was 19 times that in the group receiving penicillin and oxytetracycline, in spite of the fact that their mean serum bilirubin level was only 8-0 mg/100 ml compared with 16-4 mg/100 ml in the latter group (Silverman et al. 1956 ). Johnson et al. (1959) designed experiments which showed that these findings were due to the sulfa drug competing with bilirubin for binding sites on the plasma albumin molecule so that the amount of 'unbound bilirubin' available for transfer across the blood-brain barrier into the brain was increased. These investigators demonstrated that salicylates had a similar effect on the Gunn rat so that it is now evident that special consideration must be given to the choice of drugs for the newborn.
The Gunn rat has also been used to examine the mechanism of action of different treatments for jaundice as well as to test for possible sideeffects. Exposure to blue light is known to increase the speed with which jaundice disappears in the premature infant (Cremer et al. 1958) and is now an accepted form of treatment for many pediatricians. There are, however, some critics who fear that the treatment may have an undetected toxic effect. In order to investigate this possibility Ostrow (1971) has studied the effect of blue light on Gunn rats with bile fistula after labelling their bilirubin pool with ("IC) bilirubin. He observed that there was a marked increase in the radioactivity excreted in the bile due mainly to increased metabolism of (14C) bilirubin. In addition, there was the unexpected finding of a marked increase in the rate of excretion of unconjugated bilirubin in the bile. This suggests that the treatment may have affected the permeability of the liver cell. Further investigations are therefore necessary before one can conclude that, on a long-term basis, blue light causes no harmful effects.
Information regarding the metabolism of bilirubin in the hyperbilirubinemic patient with a congenital deficiency of the conjugating enzyme has resulted from studies in the Gunn rat (Schmid & Hammaker 1963) . These have shown that a relatively steady serum bilirubin level can be maintained by the excretion of unidentified nonbilirubincatabolites in bile and urine and that some bilirubin is transferred across the gut wall and excreted in the faces.
These studies made with the Gunn rat clearly indicate the value of the animal model in medical research. This approach is particularly valuable in investigation of biochemical abnormalities, and every endeavour should be made to find suitable mutants. Nutritional studies are carried out both on individuals and on groups. Advances are dependent on analytical techniques (chemical, biochemical, physical and statistical) which govern the degree of precision possible in examining foodstuffs, metabolites and the excretory products resulting from the ingestion of food.
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When considering the nutritional status of a single individual, whether human or animal, it is difficult to disentangle the factors which have contributed to that individual's present state of health; moreover, significant basic nutritional generalizations cannot be drawn from isolated examples. Workers using human volunteers have shown that to demonstrate a deficiency syndrome may require two or more years on a restricted regime. Field studies on normal and malnourished populations, although providing valuable clinical information, demonstrate conditions which are complicated by infections, infestations and other hazards due to variations in living standards, rather than to nutrition.
The extensive nutritional studies which have been made on farm livestock have a strong practicable bias, being concerned with the efficiency of conversion of food into live weight gain, reproductive efficiency, milk yield and egg laying capacity. Economic incentives for research are great, and growth periods shorter than human, but except for the pig and chick, the studies are not relevant to human beings because the food and metabolic processes of ruminants are so specialized.
Chicks are convenient for organized nutritional investigations, growing rapidly from an egg hatched in the laboratory and either maintained under germ-free conditions, or provided with a defined alimentary microflora; bantam varieties and Japanese quail require less space and consume less food than hens. Using birds, the experimenter is able to increase the size of experimental groups to give greater significance to his results. Although birds differ from human beings, particularly in the excretion of nitrogenous metabolites, they are valuable experimental tools, having high requirements for aminoacids, vitamins and major and trace mineral elements during their short growth period. The clinical effects of thiamine deficiency were first studied in hens and pigeons by Eijkman & Grijns (1896) and the part played by thiamine in pyruvate metabolism was demonstrated by Sir Rudolph Peters (Peters et al. 1939) using homogenates of brain from normal and deficient pigeons. Chicks have been used for the assay of antirachitic vitamin D (cholecalciferol).
A mammal for basic nutritional studies applicable to man must be small, rapidly growing, tame and able to adapt to cage life, reproducing frequently and efficiently under laboratory conditions and resistant to disease. Moreover, it should be an omnivore with a liking for human foods. A domesticated variant of Ratus norvegicus, which was introduced at the turn of the century, is the only animal to fit this specification. Several groups of workers have reintroduced the original wild species or crosses with the domestic variant, but they have proved quite unsuitable. Rogers & Richter (1948) and Woods (1957) showed that nervous, active sewer rats had larger suprarenal glands than domesticated rats selected for tameness. A body of knowledge has been published in standard texts and monographs concerning the anatomy, growth characteristics, reproductive physiology, embryology, hmematology and food requirements of the laboratory
